Differential effects of endothelial cell fatty acid modification on the sensitivity of their membrane phospholipids to peroxidation.
In order to study the relationship between the fatty acid (FA) composition of human umbilical vein endothelial cells (HUVEC) and their susceptibility to oxidative stress, we modified their FA composition by long-term culturing in media supplemented with a saturated, monounsaturated, or polyunsaturated FA. Sensitivity of the cellular phospholipids to peroxidation was monitored by measuring conjugated diene formation and decrease of polyunsaturated FAs induced by CuSO4 and H2O2 in liposomes prepared from the respective phospholipid extracts. The extent of phospholipid peroxidation was found to increase with increasing content of polyunsaturated FAs. In addition, the sensitivity of individual polyunsaturated FAs to peroxidation was directly proportional to the number of double bonds present. However, no unequivocal relationship was observed between conjugated diene formation and the phospholipid unsaturation index (an indicator for the combined effect of number of double bonds and polyunsaturated FA contents of the membrane phospholipids). The results suggest that long-term FA modification of endothelial cells differentially alters the sensitivity of their membrane phospholipids to peroxidation: long-term modification with oleic acid may protect against lipid peroxidation, whereas linoleic acid may increase sensitivity to peroxidation. In contrast to what might be expected, long-term modification of endothelial cells with eicosapentaenoic or docosahexaenoic acid does not increase the sensitivity of phospholipids to peroxidation.